Summary:
The Flavins are present in almost all types of biological tissues. Riboflavin is a component of the flavin nucleotide which serves as prosthetic group for the oxidation-reduction enzymes known as flavoproteins.
The activity of glutathione reductase in heart mitochondria of rats was deci eased by adriamycin (Hino et al. 1985) . The determination of riboflavin, FMN and FAD in the heart mitochondria is necessary. In the present paper, mitochondria from rat heart were prepared using differential centrifugation by a modification of the method of Chance and Hagihara (1963) . The high pressure liquid chromatographic analysis of flavins in the isolated heart mitochondria is also described.
Materials and Methods
Preparation of rat heart mitochondria.
A gentle complete homogenization of heart tissue can be obtained using proteinase (Tyler and Gonze, 1967 Extraction of flavins from heart mitochondria.
Flavins were extracted from the isolated heart mitochondria according to the method of Yagi (1971 The protein content of the mitochondrial suspension was determined using the biuret reaction (Gornall et al. 1949) .
Authentic flavin derivatives (FR, FMN and FAD) were purchased from Wako Pure Chemical Industries Ltd., Japan. They were further purified by HPLC before use. The flavin derivatives were each dissolved in distilled water at a concentration of 0.51aM. Ten pi of each solution of flavin was injected into the HPLC line, to calibrate the chromatograph.
Results and Discussion
The biochemical properties of mitochondria prepared from rat heart by our pres-ent procedure have been described in a separate paper (Yoon et al. 1983 , Kagiyama, 1985 . Typical values obtained from a polarographic assay of mitochondrial respiratory responses are shown in Table 2 . The morphological properties of the mitochondria prepared by this procedure were examined by transmission electron microscopy with the method of Shimada et al. (Ogura et al. 1979) . As shown in Fig.  2 examinations, the mitochondria prepared from rat heart appeared to be intact and unimpaired. Our procedure for preparing mitochondria from rat heart has been successfully applied for the HPLC determination of flavins. Oxygen consumption of mitochondria from the rat heart oxygen consumption of mitochondria was expressed as n moles 1/2 02 per min per mg protein of mitochondria The separation of flavins in the extracts of heart mitochondria was performed by HPLC. Fig. 3 shows the HPLC elution pattern for the flavins of heart mitochondria. Under these conditions, three flavins were separated within 12 min. Three major peaks having retention times of 3. 2 min for FAD, 4.8 min for FMN and 8 min for riboflavin (RF) were detected. The flavins separated without interfering peaks. Using the standards, the amount of each flavin was determined. As shown in Table  3 ., FAD is the major flavin compound in heart mitochondria. 
